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26 June 2000 
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25 June 1999 



Applicant 
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This international search report has been prepared by this International Searching Authority and is transmitted to the applicant according to Article 
1 8. A copy is being transmitted to the International Bureau. 



This international search report consists of a total of 5 sheets. 

It is also accompanied by a copy of each prior art document cited in this report. 



1. 



3, 
4. 



Basis of the report 

With regard to the language, the international search was carried out on the basis of the international application in the language in 
which it was filed, unless otherwise indicated under this item. 

□ the international search was carried out on the basis of a translation of the international application furnished to this Authority 
(Rule 23.1(b)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international application, 
the international search was carried out on the basis of the sequence listing: 



□ 
□ 
□ 
□ 
□ 

□ 



contained in the international application in written form, 
filed together with- the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the international 
application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

I j Certain claims were found unsearcliable (See Box I). 
®^ invention is lacldng (See Box 11). 
WithT^ardno'the-tiliei j the text is approved as submitted by the applicant. 

j I the text has been established by this Authority to read as follows: 

5. With regard to the abstract, jx [ the text is approved as submitted by the applicant 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. 
The applicant may, within one month from the date of mailing of this international search report, 
submit comments to this Authority. 



The figure of the drawings to be published with the abstract is Figure No. 3 

j as suggested by the applicant. 
j I because the applicant failed to suggest a figure 
j j because this figure better characterizes the invention 



□ 



None of the figures 
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B'^l ' Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

J j 

This intemational search report has not been established in respect of certain claims under Article 17(2)(a) for the following 
reasons: 

1. 1^ Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



□ 



Claims Nos.: 

because they relate to parts of the intemational application that do not comply with the prescribed requirements 
to such an extent that no meaningful intemational search can be carried out, specifically: 



3. j j Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 
6.4(a) 

Box n Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This Intemational Searching Authority found multiple inyentions in this intemational application, as follows: 

Claims 1 to 8 and 15 to 21 which are directed to the stabilisation of submarine elongate structure which include 

restarints and being anchored to the sea bed. 

Claims 9 to IS merely define a restraint device which is not limited to th stabilisation of submarine elongate 
structvu-es and accrodingly may be construed as anything from a channel sector to a pair of cable ties. 




As all required additional search fees were timely paid by the applicant, this intemational search report covers 
all searchable claims 



2. j j As all searchable claims could be searched without effort justifying an additional fee, this Authority did not 

' * invite payment of any additional fee. 

I I As only some of the required additional search fees were timely paid by the applicant, this intemational search 

' ' report covers only those claims for which fees were paid, specifically claims Nos.: 



X 



No required additional search fees were timely paid by the applicant. Consequently, diis intemational search 
report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



1 to 8 and 16 to 21 



Remark on Protest j j The additional search fees were accompanied by the applicant's protest. 

I I No protest accompanied the payment of additional search fees. 
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The International Bureau of WlPO 
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Priority Date (day/month/year) 
25 June 1999 
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Applicant 
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This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

This REPORT consists of a total of 6 sheets, including this cover sheet. 

I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheet(s). 



3. This report contains indications relating to the following items: 
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II 
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III 
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VI 
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VIII 
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AUSTRALIAN PATENT OFFICE 
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Authorized Officer ^ 
R. WEBER 
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Basis of the report 



With regard to the elements of the international application:* 
I X I the international application as originally filed. 



the description. 


pages 




as originally filed. 




pages 


J 


filed with the demand. 




pages 


9 


received on with the letter of • 


the claims, 


pages 


9 


as originally filed. 




pages 


9 


as amended (together with any statement) under Article 19, 




pages 


9 


filed with the demand. 




pages 


9 


received on with the letter of . 


the drawings. 


pages 


9 


as originally filed. 




pages 


9 


filed with the demand. 




pages 


9 


received on with the letter of . 


the sequence listing part of the description: 




pages 


9 


as originally filed 




pages 


9 


filed with the demand 




pages 


9 


received on with the letter of 



With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 

which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 
and/or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the intemational application in written form. 

I I filed together with the intemational application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
intemational application as filed has been furnished. 

I I The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been fiimished 

I I The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig 

I I This report has been established as if (some of) the amendments had not been made, since they have been considered to 
go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article /4 are referred to in this 

report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70 J 6 and 70, 1 7), 

Any replacement sheet containing such amendments must be referred to under item / and annexed to this report 
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rv. Lack of unity of invention 


1 . In response to the invitation to restrict or pay additional fees the applicant has: 




1 1 restricted the claims. 




1 1 paid additional fees. 




1 1 paid additional fees under protest. 




1 1 neither restricted nor paid additional fees. 




2. 1 1 This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 
68.1, not to invite the applicant to restrict or pay additional fees. 


3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 


1 1 complied with. 




I X 1 not complied with for the following reasons: 




The international application does not comply with the requirements of unity of invention because it does not relate to 

one invention or to a group of inventions so linked as to form a single general inventive concept. In coming to this 
conclusion the International Preliminary Authority has found that there are two inventions:- 

1 . Claims 1 to 8 and 1 5 to 2 1 which are directed to the stabilisation of submarine elongated structures which includes 
restraints and being anchored to the seabed. 

2. Claim 9 to 14 merely define a restraint device which is not limited to the stabilisation of submarine elongated 
structures and, accordingly, may be constructed as being anything from a channel selection to a pair of cable ties. 


Since the above mentioned groups of claims do not share a special technical feature between the inventions as defined 
in PCT rule 13.2 *a technical relationship" does not exist. Accordingly the international application does not relate to 
one invention or to the International Search report and hence claims 9 to 14 cannot be meaningfully examined. 






4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 


1 1 all parts. 




1 X 1 the parts relating to claims Nos. 1 to 8 and 16 to 21 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 

applicability; citations and explanations supporting such statement 



1 . Statement 



Novelty (N) Claims 19,20,21 YES 

Claims 1 to 8, 16, 17, 18 NO 

Inventive step (IS) Claims 19,20,21 YES 

Claims 1 to 8 16, 17, 18 NO 

Industrial applicability (lA) Claims 1 to 8 16 to 21 YES 

Claims NO 



2. Citations and explanations (Rule 70.7) 

Novelty (N) Claims 1 to 8. 16, 17, 18 

WO 891 1055 A. WO 9220947 A, WO 9720160, US5603588 A and DE 4222789 C. 

The above citations disclose stabilisation means conforming exactly with that as defined in claims 1 to 8 and 16, 17 and 
1 8. Further, the explicit teaching of each citation is to employ the stabilisation means as presently claimed. 

Inventive Step (IS) Claims 1 to 8. 16. 17. 18. 

Claims 1 to 8, 1 6, 1 7 , 1 8 as above. 

Industrial Applicability (lA) Claims 1 to 8, 16 to 21 . 

Claims 1 to 8, 18 to 21 are all considered to be industrially applicable. 
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VII. Certain defects in the international application 



The following defects in the form or contents of the international application have been noted: 

Claims 19, 20 and 21 are deficient in that they rely on a reference to the description and drawings (Rule 6.2(a)) 



Form PCT/IPE A/409 (Box VII) (July 1998) COPGLA 



INTERNATIONAL PREL] 



IMD^I^^ 



: EXAMINATION REPORT 



•I 



ational application No. 
VAU 00/00722 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of : 



Fonn PCT/IPEA/409 (Supplemental Box) (July 1998) COPGLA 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Oi^anizatioD 
Intemational Bureau 

(43) International Publication Date 
4 January 2001 (04.01^001) 




PCT 



-(10).Intemational Publication Number 

wo 01/01028 A3 



(51) International Patent Classification^: F16L 1/16, 

1/20, 1/23, 1/24 

(21) International AppUcation Number: PCT/AU0Q/D0722 

(22) Intemational Filing Date: 26 June 2000 (26.06.2000) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 
PQ 1196 



25 June 1999 (25.06.1999) AU 



(71) Applicant (for all designated States except US): J P 
KENNY PTY LIMITED [AU/AU]; 7fli Floor, St Geoiges 
Square, 225 St Georges Teirace, Perth, WJS. 6000 (AU). 

(72) Inventors; and 

(75) Inventors/Applicants ffor US onfy)i ELLIS, Barry, Er- 
rol [AU/AUl; 7 Mihie Street, Bicton, WA. 6157 (AU). 



FOGLIANI, Antonino, John [AU/AU]; 19 MuUewa des- 
cent, Coolbinia, Wj\. 6050 (AU). 

(74) Agent: WRAY & ASSOCIATES; 239 Adelaide Teirace, 
Penh, WA. 6000 (AU). 

(81) Designated States (national): AU, US. 

(84) Designated States (regional): European patent (AT, BE, 
CH, CY, DE, DK, ES, FI, PR, GB, GR, EE, IT, LU, MC, 
NL, FT, SE). 

Published: 

— With intemational search report. 

(88) Date of publication of the Intemational search report: 

31 May 2001 

For two-letter codes and other abbreviations, refer to the "Gtdd- 
once Notes on Codes and Abbreviations" tq^aring at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: STABIUSAnON OF SUBMARINE ELONGATE STRUCTURES 





25a 



^ (57) Abstract: A stabilisation system (10) for a section of a submarine pipeline (11) cominising an end cestndnt (15) at each end of 
the section of the p^line and intennediate lesliaints (20) between the two end restraints (15) for limiting lateral movement of the 

^ pipeline (1 1) at the location of the restraints (15, 20). Eadi end restraint (15) is ad^ted to be secured to die pipeline (1 1) to transfer 
axial tension generated by lateral movement of the pipeline ( 1 1 ) to the seabed or ground on which tbe end restraint is installed. Each 

© restraint (15, 20) comprises a pair of restraint faces (21) spaced apart to define a gap (23) through which the pq)eliiie (11) can extend. 
Each restraint face (21) is configured to control curvature of the pipeline (1 1) during lateral movement diereof. A restraint device 

1^ and a method of stabilising a submarine pipeline is also disclosed and claimed. 
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Title 



"Stabilisation Of Submarine Elongate Structures" 
Field Of Tlie Invention 

This invention relates to stabilisation of submarine elongate structures, such as 
5 pipelines including single and multiple pipelines (bundled and unbundled), 
umbllicals, cables, and other sen/ice conduits. 

Background Art 

Submarine elongate structures, and in particular submarine pipelines, can 
become unstable through exposure to environmental influences, particulariy 
10 hydrodynamic loads arising fi-om undenwater currents and wave action. These 
hydrodynamic loads typically increase in regions of shallow water. The 
cQmbination of extreme environmental loads and shallow water are present in 
Australian waters, typically on the North West Shelf off the West Australian coast. 

Various systems are currently utilised for submarine pipeline stabilisation. 

15 including weight coatings on pipelines, coverings on pipelines, installation of 
pipelines in trenches in the seabed, and securing pipelines to the seabed by way 
of mechanical anchors. Various deficiencies and problems can be associated with 
each of these stabilisation systems. For example, weight coating requirements for 
pipelines can be very high or impracticable. Trenching of pipelines is required to 

20 be deep in the seabed. Coverings over the pipeline need to be thick and of 
adequate weight, and in some cases the covering material may itself be unstable. 
Mechanical anchors of high capacity are required at close intervals to secure the 
pipelines to the seabed. 

While the abovementioned systems can be utilised in many situations, there are 
25 locations where the cost involved can be very high or indeed prohibitive, and the 
installation procedure can be time-consuming. 



wo 01/01028 




PCT/AUOO/00722 



It is against this background, and the deficiencies and problems associated 
therewith, that the present invention has been developed. 

DISCLOSURE OF THE INVENTION 

The present invention provides a stabilisation system for a section of a submarine 
5 elongate structure comprising an end restraint at each end of the section of the 
elongate structure, each end restraint being adapted to be secured to the 
elongate structure to transfer axial tension generated by lateral movement of the 
elongate structure to the seabed or ground on which the end restraint is installed, 
each restraint comprising a pair of restraint faces spaced apart to define a gap 
10 through which the elongate structure can extend, each face being configured to 
control curvature of the elongate structure during lateral movement thereof. 

At least one intermediate restraint may be provided between the two end 
restraints for limiting lateral movement of the structure at the location of the 
intermediate restraint. 

15 The restraint locations provided by the end restraints and any intermediate 
restraint therebetween are spaced sufficiently to allow the elongate structure to 
move laterally and develop axial tension until an equilibrium position is achieved. 
The restraint locations are selected so as to maintain axial tensions (and 
associated axial stresses) within allowable limits and to ensure that the extent of 

20 lateral movement of the elongate structure between the restraint locations is 
within an allowable range. 

The configuration of the two restraint faces of each restraint allows the elongate 
structure to curve to one side or the other at the restraint location (depending on 
the direction of lateral movement) while limiting the maximum extent of curvature. 

25 Preferably, each restraint face is curved. 

Each restraint face can be either a continuous face, or a discontinuous face in the 
sense that it comprises a plurality of restraint zones disposed in the required. 
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configuration. Each restraint zone may be defined by a restraint column 
embedded in the seabed or ground. The columns may be connected one to the 
other to provide an integral restraint structure. 

The present invention further provides a stabilisation system for a section of a 
5 submarine elongate structure comprising an end restraint at each end of the 
section of the elongate structure and at least one intermediate restraint between 
the two end restraints for limiting lateral movement of the structure at the location 
of the restraint, each end restraint being adapted to be secured to the elongate 
structure to transfer axial tension generated by lateral movement of the elongate 
10 structure to the seabed or ground on which the end restraint is installed, each 
restraint comprising a pair of restraint faces spaced apart to define a gap through 
which the elongate structure can extend, each face being configured to control 
curvature of the elongate structure during lateral movement thereof. 

The invention also provides a restraint device comprising a pair of restraint feces 
15 spaced apart to define a gap therebetween to receive a section of an elongate 
structure, each restraint face being configured to control curvature of the elongate 
structure during lateral deflection thereof. 

Each restraint face of the restraint device may be of a construction as set forth 
above in relation to the stabilisation system according to the invention. 

20 The or each intermediate restraint used in the stabilisation system according to 
the invention may comprise a restraint device as defined above. 

Each end restraint used in the stabilisation system according to the invention may 
comprise a restraint device as defined above together with a collar structure 
adapted to be secured to the elongate structure and bear on the restraint device 
25 to transfer axial loading thereto. 

The invention also provides a method of stabilising a submarine elongate 
structure comprising the steps of: anchoring two axially spaced apart sections of 
the elongate structure to the seabed or ground using end restraints, each restraint* 
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presenting two restraint faces on opposed sides of the elongate structure, each 
restraint face being of a configuration for limiting curvature of the elongate 
structure. 

The method may further include the step of installing one or more intermediate 
restraints between the two end restraints. 

The invention still further provides a method of stabilising a submarine elongate 
structure comprising the steps of: anchoring two axially spaced apart sections of 
the elongate structure to the seabed pr ground using end restraints, and installing 
one or more intermediate restraints between the two end restraints; each restraint 
presenting two restraint faces on opposed sides of the elongate structure, each 
restraint face being of a configuration for limiting cun/ature of the elongate 
structure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be better understood by reference to the following description of 
one specific embodiment thereof as shown in the accompanying drawings in 
which: 

Figure 1 is a schematic plan view of a section of a pipeline fitted with a 
stabilisation system according the embodiment; 

Figure 2 is an elevational view of Figure 1 ; 

Figure 3 is a fragmentary plan view of the pipeline, showing a pair of 
intermediate restraint devices; 

Figure 4 is a side elevational view of Figure 3; 

Figure 5 is a sectional view on line 5*5 of Figure 3; 

Figure 6 is a fragmentary plan view of the pipeline showing an end 
restraint; 
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Figure 7 is a fragmentary plan view of part of the end restraint, 

Figure 8 is a side view of Figure 7; 

Figure 9 is an end view of the collar structure; and 

Figure 10 is a sectional view on line 10-10 of Figure 6. 



5 BEST WIODE(S) FOR CARRYING OUT THE INVENTION 

The embodiment shown in the drawings is directed to a stabilisation system 10 for 
stabilising a submarine pipeline 11 supported on a seabed 13 below water level 



The stabilisation system 10 includes two end restraints 15, one at each end of the 
10 section of the pipeline requiring stabilisation (only one of the restraints 15 being 
shown in the drawings). The pipeline stabilisation system 10 further includes a 
plurality of intermediate restraints 17 positioned at intervals along the length of the 
pipeline 11. The intennediate restraints comprise restraint devices 20 are 
positioned in pairs, as will be explained in detail later. 

15 The end restraints 15 are secured to the pipeline section to transfer axial tension, 
generated by lateral movement of the pipeline, to the seabed or the ground on 
which the end restraints 15 are installed. Typically, each end restraint 15 would be 
positioned on the seabed 13 as shown in the drawings, but it may be positioned 
on the ground (shoreline) at a location where the pipeline enters or exits the 

20 water, 

As mentioned above, the intemiediate restraint devices 20 are positioned in pairs, 
as best seen in Figures 3 and 4 of the drawings. The intermediate restraint 
devices 20 are positioned in pairs in order to facilitate installation. In the event 
that larger capacity installation equipment is used, a combined single unit may be 



14. 



25 used. 
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Each restraint device 20 comprises two opposed restraint faces 21 in spaced 
apart relationsiiip to define a gap 23 therebetween througti which the pipeline 1 1 
extends. In this embodiment, each restraint face 21 is defined by a plurality of 
spaced apart columns 25, at least some of which are embedded in the seabed 13. 
5 as best seen in Figures 4 and 5. With this arrangement, each column 25 defines 
a restraint zone for restraining lateral movement of the pipeline. 

The columns 25 are an-anged in a curved formation so that the restraint face 21 
that they define is of a curved configuration, as best seen in Figure 3 of the 
drawings. The columns 25a at one end are furthest apart and the columns 25b at 
10 the other end are closest together, so that the gap 23 between the faces 21 
progressively increases from one end to the other. The upper ends of the columns 
25 are interconnected by longitudinal elements 27 and transverse elements 29. 
With this anrangement. the combination of the columns 25 together with the 
longitudinal elements 27 and transverse elements 29 form a unitary structure 31. 

15 The two restraint devices 20 in each pair are positioned such that the end 
columns 25b are adjacent each other and the corresponding restraint faces 21 in 
alignment. With this arrangement, the two restraint devices 20 co-operate to 
control the extent to which the pipeline 1 1 can curve to one lateral side or the 
other at the location at which the two restraint devices 20 are installed. This 

20 control is achieved by the curvature of the restraint faces 21 . 

Each of the end restraints 1 5 comprise a restraint device 40 of similar construction 
to the restraint devices 20, and a restraining collar structure 43 secured to the 
pipeline 1 1. As restraint device 40 is of similar construction to restraint device 20, 
similar reference numerals are used to identify like parts. The collar structure 43 

25 presents an abutting face 45 which bears against the columns 25b which are 
positioned closest together. Co-operation between each collar structure 43 and 
the restraint device 40 against which it bears serves to transfer axial tension 
generated by lateral movement of the pipeline 1 1 to the seabed 13 (or ground) in 
which the restraint device 40 is anchored. The curved restraint feces 21 control 

30 the extent to which the pipeline 1 1 can curve at the end restraint 15. 
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The collar structure 43 is of split construction comprising two parts which can be 
bolted or othenvise secured together around the pipeline to ciampingly engage 
the pipeline. Such an arrangement is particularly suitable in cases when the 
stabilisation system 10 is fitted to an existing pipeline. In cases when the 
5 stabilisation system is fitted during installation of a new pipeline, the collar 
structure may be welded or otherwise secured to the pipeline. 

The end restraints 15 are positioned at the ends of the pipeline section to be 
stabilised and the intermediate restraint devices 20 are positioned in pairs at 
appropriate intervals between the end restraints 15. Typically, the spacing 

10 between each end restraint 15 and the adjacent intermediate restraint 17, and the 
spacing between intermediate restraints 17, could be in the order of one kilometre 
or more. Associated lateral movements of the pipeline 1 1 between the restraint 
locations can be in the order of 20 metres or more. This compares with 
conventional restraint systems where restraint locations have spacings in the 

15 order of 20 metres and have negligible movement of the restrained pipeline 
between the restrained locations. 

The fact that the restraint system according to the embodiment can have restraint 
locations at significantly greater spacings than conventional arrangements allows 
installation in considerably less time and at a considerably lower cost. 

20 The feature whereby the restraint faces 21 in the end restraints 15 and in the 
intermediate restraints 1 7 control the extent to which the pipeline 1 1 can curve as 
it undergoes lateral movement, permits the use of restraint locations at 
significantly increased spacings in comparison to conventional arrangements. 

In operation, the curved restraint faces 21 support the pipeline 11 as it undergoes 
25 lateral movement and control the extent to which the pipeline can bend, thereby 
restraining lateral movement of the pipeline and stabilising the pipeline by 
ensuring that the lateral movement and the associated pipeline stresses are within 
allowable limits. 
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From the foregoing, it is evident that the present invention provides a simple yet 
highly effective arrangement for stabilisation of submarine pipelines and other like 
structures 

It should be appreciated that the scope of the invention is not limited to the scope 
5 of the embodiment described. There are. for example, instances where 
intermediate restraints would not be required between the end restraints. One 
such instance may be where a pipeline is relatively short (for example up to 1 km 
long). In such a case, the two end restraints are likely to work effectively without 
the need for any intermediate restraint. 

10 Throughout the specification, unless the context requires othenwise, the word 
^'comprise" or variations such as "comprises" or "comprising", will be understood to 
imply the inclusion of a stated integer or group of integers but not the exclusion of 
any other integer or group of integers. 
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IE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS 

1. A stabilisation system for a section of a submarine elongate structure, 
comprising an end restraint at each end of the section of the elongate 
structure, each end restraint being adapted to be secured to the elongate 
structure to transfer axial tension generated by lateral movement of the 
elongate structure to the seabed or ground on which the end restraint is 
installed, each restraint comprising a pair of restraint faces spaced apart to 
define a gap through which the elongate structure can extend, each face 
being configured to control curvature of the elongate structure during lateral 
movement thereof . 

2. A stabilisation system according to claim 1 wherein at least one 
intermediate restraint is provided between the two end restraints for limiting 
lateral movement of the structure at the location of the intermediate 
restraint. 

3. A stabilisation system according to claim 1 or 2 wherein each restraint face 
is curved. 

4. A stabilisation system according to claim 1, 2 or 3 wherein each restraint 
face comprises a continuous face. 

5. A stabilisation system according to claim 1 , 2 or 3 wherein each restraint 
face comprises a discontinuous face defined by a plurality of restraint 
zones disposed in the required configuration. 

6. A stabilisation system according to claim 5 wherein each restraint zone is 
defined by a restraint column adapted to be embedded in the seabed or 



ground. 



25 7. A stabilisation system according to claim 6 wherein the columns are 
connected one to the other to provide an integral restraint structure. 
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8. A stabilisation system for a section of a submarine elongate structure 
comprising an end restraint at each end of the section of the elongate 
structure and at least one intenmediate restraint between the two end 
restraints for limiting lateral movement of the structure at the location of the 

5 restraint, each end restraint being adapted to be secured to the elongate 

structure to transfer axial tension generated by lateral movement of the 
elongate structure to the seabed or ground on which the end restraint is 
installed, each restraint comprising a pair of restraint faces spaced apart to 
define a gap through which the elongate structure can extend, each face 
10 being configured to control curvature of the elongate structure during lateral 

movement thereof. 

9. A restraint device comprising a pair of restraint faces spaced apart to 
define a gap therebetween to receive a section of an elongate structure, 
each restraint face being configured to control curvature of the elongate 

15 structure during lateral deflection thereof. 

10. A restraint device according to claim 9 wherein each restraint face is 
cun/ed. 

11. A restraint device according to claim 9 or 10 wherein each restraint face 
comprises a continuous face. 

20 12. A restraint device according to claim 9 or 10 wherein each restraint device 
comprises a discontinuous face defined by a plurality of restraint zones 
disposed in the required configuration. 

13. A restraint device according to claim 12 wherein each restraint zone is 
defined by a restraint column adapted to be embedded in the seabed or 

25 ground. 

14. A restraint device according to claim 13 wherein the columns are 
connected one to the other to provide an integral restraint structure. 
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15. A Stabilisation system according to claim 8 wherein each end restraint 
comprises a restraint device according to any one of claims 9 to 14, 
together with a collar structure adapted to be secured to the elongate 
structure and bear on the end restraint device to transfer axial loading 

5 thereto. 

16. A method of stabilising a submarine elongate structure comprising the 
steps of: anchoring two axially spaced apart sections of the elongate 
structure to the seabed or ground using end restraints, each restraint 
presenting two restraint faces on opposed sides of the elongate structure, 

10 each restraint face being of a configuration for limiting curvature of the 

elongate structure. 

17. A method according to claim 16 further comprising the step of installing one 
or more intermediate restraints between the two end restraints. 

18. A method of stabilising a submarine elongate structure comprising the 
15 steps of: anchoring two axially spaced apart sections of the elongate 

structure to the seabed or ground using end restraints, and installing one or 
more intermediate restraints between the two end restraints; each restraint 
presenting two restraint faces on opposed sides of the elongate structure, 
each restraint face being of a configuration for limiting curvature of the 
20 elongate stmcture. 

19. A stabilisation system substantially as herein described with reference to 
the accompanying drawings. 

20. A restraint device substantially as herein described with reference to the 
accompanying drawings, 

25 21. A method of stabilising a submarine elongate structure substantially as 
herein described. 
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(57) Abstract: A stabilisatioD system (10) for a section of a submarine pipeline (11) comprising an end restraint (15) at each end of 
the section of the pipeline and intermediate restraints (20) between the two end restraints (15) for limiting lateral movement of the 

2 pipeline (1 1) at die location of the resttaints (15, 20). Each end restraint (15) is adapted to be secured to the pipeline (1 1) to transfer 
axial tension generated by lateral movement of the pipeline (1 1) to the seabed or ground on which the end restraint is installed. Each 

^ restraint (15, 20) comprises a pair of restraint faces (2 1 ) spaced apart to define a gap (23) through which the pipeline (II) can extend. 

^ Each restraint face (21) is configured to control curvature of the pipeline (11) during lateral movement diereof. A restraint device 

1^ and a method of stabilising a submarine pipeline is also disclosed and claimed. 
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